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Cnoco6 ncnojib30BaHMfi BemecTea MaHTMM 3eMJin 

An* nojiyneHMfl eoflopofla 

M3o6peTeHne othocmtca k o6nacTM ropHoro flena v\ MO>KeT 6biTb wcnonb30BaHO 
npi/i no/iyMeHMM fleiueBbix m skohomumhwx mctomhukob 3Hepmn, b qacTHOCTM, boaopo- 
fla, Mcnonb3yeMoro b KanecTBe SHeproHociiTerm 3HepreTiiKM w TpaHcnopTa. 

H3BecTeH cnoco6 npon3BOflCTBa BOflopofla, 3BKn\o^a\omv\\AC9\ s ncnojib30BaHnu 
my6MHHbix BbicoKOTepManbHbix boa b MecTax noABOAHoii BynKaHMMecKOM Ae^Te/ibHO- 
ctm An* npon3BOACTBa sneKTposHeprnn, noAaBaeMofi Ha 3neKTporiH3 BOAbi, b pe3yxib- 
TaTe KOToporo nonynajOT boaopoa (cm. SU 1624162 MIIK Kn.5 E21C 45/00, ony6ii. 
30.01.1991). 

K HeAOCTaTKaM AaHHoro cnoco6a cneAyeT OTHecTH cnoKHOCTb ero annap>aTyp- 

HOrO OCjDOpMJieHMfl. 

M3BecTeH cnoco6 nonyneHUfl BOAopoAa, 3aKnK>HaK>mnfic* b noAane b peaicrop 
nopoLUKOo6pa3Horo anK>MHHHfl mjim rMAPMAa anjOMMHWfl h boahom cpeAbi w nocne- 
AyK)iiieM ocy ixiecTBneH u h mx B3anMOAeficTBMfl, npn stom nepeA noAaneti b peaicrop 
nopoiUKOo6pa3Horo a/iJOMMHMfl mjim riiApnAa anioMMHMfl mx noKpbiBaiOT BOAopacTBO- 
Pmmom nonnMepHOM nneHKOM Ha ocHOBe pacTBopa nonnsTuneHOKCMAa b A^OKcaHe mjim 
MernnoBOM cnnpTe, npn 3tom, An* o6ecneHeHHfl bo3mo>khoctm npoTexaHMfl npoLiecca 
noc/iOMHoro ropeHM* MeTamiocoAepwaiUMX BeiyecTB c BbiAe/ieHneM BOAopoAa, npo- 
uecc BeAyT npn AaB/ieHwn 6onee 22,12 Mfla, m TeMnepaType - Bbiiue 647,3 K (cm RU 
NQ2165388, MIIK Kn. C01B 3/06). 

K HeAOCTaTKaM AaHHoro cnoco6a c/ieAyeT othbctm 3HaHMTenbHbie SHepreTMMe- 
CKwe 3aTpaTbi Ha ero peajiw3amiK), o6yc/iOBneHHbie bwcokmmm 3aTpaTaMM 3Heprnn Ha 
nonyMeHne anioMMHUfl u Aono/iHMTe/ibHbiMM 3aTpaTaMM SHeprnn Ha nonyneHne nonn- 
MepoB, noAA©P>KaHMe BbicoKoro AaBJieHun n TeMnepaTypbi. 

H3BecTeH TaioKe cnoco6 npon3BOflCTBa sKonoruHecKM hmctoto xnMnnecKoro ro- 
pKDnero, b kotopom ocymecTB/iflioT peaKi^nn HM3KOTeMnepaTypHoro HA^pHoro cnHTe3a 
b f?A©PHOM peaKTope. B KanecTBe ncxoAHoro peareHTa ncnonb3yiOT paAnoaKTHBHbie 



OTXOAbl HflepHblX peaKTOpOB M fleMTepMM flJlfl npOM3BOACTBa HeMTpOHOB. JlflepHblM 

CMHTe3 ocymecTBnfiK)T nyTeM paAnaLinoHHoro 3axBaTa peareHTOM MeftneHHbix new- 
tpohob, Bbiflen^eMyK) ^AepHyK) SHepniK) npeo6pa3yK)T b sneicrpMHecKyK), KOTopyio nc- 
nonb3yK)T An* ocyaiecTBneHUfl 3JieKTponn3a BOAbi c nonyneHneM BOAopoAa m kmcjio- 
poAa (cm. RU Ns21 80366 MFIK Kn. C25B 1/04, ony6n. 03.10.2002). 

HeAOCTaTKOM AaHHoro cnoco6a HBJiaeTCfl BbicoKaa onacHOCTb paAnaunoHHoro 
3apa>KeHHfl MecTHOCTH, Ha kotopom 6yAeT pacnono>KeHO npoii3BOACTBO. 

Han6oiiee 6jim3kmm no TexHMHecKOM cymHOCTM m AOCTuraeMOMy pe3ynbTaTy hb- 
nnejcn cnoco6 ncnonb30BaHiifl BeujecTBa m3htmm 3eM/iM An* nonyHeHMfl BOAopoAa, 
BKHK)MaK)Li4MM noncK KOHTMHeHTa/ibHbix MJin OKeaHUHecKnx 30H pM(£ToreHe3a, noAnep- 

TblX A^annpaMM aHOMailbHOM MaHTMM C BblXOAOM H3blKOB BeLqeCTBa MaHTMM b 3eMHyio 

Kopy, 6ypeHne CKBa>KMHbi b BemecTBO MaHTMM, noAany boah b CKBa>KMHy m bhboa Ha 
noBepxHOCTb nepe3 cKBa>KHHy ra30o6pa3Horo BOAopoAa, o6pa3yK>merocfl b pe3ynbTa- 
Te peaKUMM MHTepMeTanjinMecKnx coeAHHeHMM (cmjimmmaob) m cnnaBOB Ha ocHOBe Si, 
Mg, Fe (KpeMHMfl, Mami^ n >Kene3a), coAepwauiMxc* b BemecTBe MaHTMM, c boaom 

(CM. XMMMfl M >KM3Hb Ne10, 2000, CTp.46 - 51). 

HeAOCTaTKOM AaHHoro cnoco6a flBJiaeTCfl OTHOCMTenbHO HM3Ka* npon3BOAn- 
TenbHOCTb w, KaK cneACTBMe, BbicoKne SHepreTunecKne 3aTpaTbi, conocTaBMMbie c 
3HepreTMHecKMMM 3aTpaTaMM, Heo6xoAHMbiMM Ana nonyneHUfl BOAopoAa TpaAHMMOH- 
HbiMM cnoco6aMM, HanpuMep, 3neKTponn30M boah. 

3aAana, Ha peiueHne kotopom HanpaB/ieHO A^HHoe M3o6peTeHne, coctomt b no- 

BblLUeHMM 3KOHOMMMeCKOM 3Cf>4>eKTMBHOCTM BOAOpOAHOM SHepreTMKM. 

TexHMMecKnw pe3ynbTaT, KOTopbifi MO>KeT 6biTb nonyneH npn peariM3ai4MM M30- 
SpexeHMA, 3aiaiK)HaeTCfl b chm>k6hmh yAenbHbix sHepreTunecKnx 3aTpaT Ha npon3BOA- 
ctbo BOAopoAa. 

YKa3aHHbM TexHMHecKMM pe3ynbTaT AOCTuraeTCfl TeM, mto b M3BecTHOM cnoco6e 
ncnojib30BaHHfr BemecTBa MaHTMM 3eMJin aji* nonyneHUfl BOAopoAa, BioiioHaiomeM 
noncK KOHTMHeHTaxibHbix mjim OKeaHMMecKux 30H pMtfrroreHesa, noAnepTbix A^annpaMU 
aHOMaribHOM MaHTMM c bwxoaom «3biKOB BemecTBa MaHTMM b 3eMHyK) Kopy, 6ypeHMe 
CKBa>KMHbi b BemecTBO MaHTMM, noAany BOAbi b CKBa>KMHy m BbiBOfl Ha noBepxHOCTb ra- 
30o6pa3Horo BOAopoAa, o6pa3yK>Liierocfl b pe3ynbTaTe peaKMMM MHTepMeTannMHecKMX 
coeAMHeHMM, coAep>Kau4MXCfl b BemecTBe MaHTMM, c boaom, comacHO M3o6peTeHMio, 
nocne BxoAa CKBa>KMHbi b MaHTMMHoe BemecTBO b HeM (fcopMMpyKrr peaKMMOHHyK) no- 
nocTb, BbixoA BOAopoAa pery/iMpyioT nyTeM M3MeHeHMfl o6*beMa HaxoAfluneMca b pe- 
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aKMUOHHoPi nonocTM BOflbi, npn stom noBepxHOdb peaKqwoHHoii nonocTM, ynacTByK)- 
myK> b peaKMMM, nepnoflUHecKM pereHepupytoT. 

flaHHaa coBOKynHOCTb npn3HaKOB, o6ecneHHBaeT nonyMeHne TexHunecKoro pe- 
3yribTaTa bo Bcex cnynaax, Ha KOTopwe pacnpocjpaHfleTCR ncnpatuwBaeMbiCi o6-beM 
npaBOBoii oxpaHbi. B nacTHOCTM, 4)opMMpoBaHMe peaKunoHHofi nonocTM no3Bon*eT 
nonynnTb 6o/ibiuyK) noBepxHOCTb KOHTaicra BOflbi c BemecTBOM MaHTnn n, cooTBeTCT- 
B6HHO, yBenMHMTb Bbixofl BOAopoAa. nepHOAnnecKaa pereHepaqufl noBepxHOCTM, ysa- 
CTByKDL^eM b peaKMMM no3BonaeT noAAepwwBaTb 3Ty noBepxHOCTb b peaKuuoHHOM co- 
cto^hmm m Aa>Ke yBennHMBaTb ee. TaKUM o6pa30M, npn n octo a h h bi x 3aTpaTax 3Heprnw 
Ha 6ypeHne ckb8>kmh, noAany boaw m t.a. yBenuMMBaeTCfl bhxoa BOAopoAa, hto npn- 
boamt k CHM>KeHH»o yAe/ibHbix 3aTpaT 3Heprnw Ha ero npon3BOACTBO. 

B nacTHbix cnyHaax, (b KOHKpeTHbix cfropMax Bbino/iHeHMfl mjim npn oco6bix yc- 
noBMflx ero Mcnonb30BaHMfl) H3o6peTeHwe xapatcTepM3yeTCfl cjieAyiomefi coBOKynHO- 

CTbK) npii3HaKOB: 

BypeHiie ckb3>khh ocyiyecTBJifliOT c noMOinbto Typ6o6ypoB. 

Byp^T AonojiHMTe/ibHyK) CKBa>KMHy n peaKLjuoHHyio nonocTb o6pa3y»OT nyTeM 

C6OMKH OCHOBHOM M AOnOJlHHTeflbHOfi CKBa>KMH. 

HMTeribHOM CKBa>KMH. 

PaCUJUpeHMe CKBa>KMHbl OCyLHeCTBJlflHDT nOCpeACTBOM B3pblBa 3ap^AOB B3pblB- 

naTbix BemecTB. 

PereHepaMMK) peaKMMOHHOM noBepxHOCTM ocymecTB/iflioT BbicoKOHanopHbiM no- 

TOKOM BOAbL 

BbicoKOHanopHbiii noTOK boan noAaKnr nepe3 cfropcyHKi/i, pa3MeaieHHbie b pe- 
aKunoHHOM nonocTM, Ha AHCTaHMMOHHO ynpaBrmeMbix MaHnnynflTopax. 

B cKBa>KMHe mjih Ha BbixoAe ycTaHaBJWBaKrr cenapaTop nnn pa3Ae/ieHi/m, o6pa- 
3y»oinerocfl ra30o6pa3Horo BOAopoAa n napoB boah. 

TennoByio 3HeprnK>, BbiAejiflK>u4yK>cfl npi/i npon3BOACTBe paSoT no nonyneHMK) 

BOAopoAa, yTnnn3npyK)T. 

Cnoco6 Mcnojib30BaHM« BemecTBa MaHTMM 3eM/in aji* nonyneHMfl BOAopoAa 

ocyu4ecTBr»f?K)T cneAyK)LHMM o6pa30M. 

CoBpeMeHHbiMn MeTOAaMM nowcKa w pa3BeAKM, HanpuMep, aopoKOCM unecKM m m , 
npoM3BOA^T noncK KOHTHHeHTanbHbix M/ii/i OKeaHMMecKMX 30H pnc})ToreHe3a. M3 Hati- 
AeHHbix 30H BbiAenflK)T 30Hbi pi/ic})ToreHe3a, noAnepTbie AwaniipaMM aHOMa/ibHOM MaH- 
thi/1. Han6o/iee nepcneKTMBHbiMM c tohkm 3peHii* nocTaHOBKM pa6oT no nojiyneHWO 



BOflopoAa flBJiHKDTCfl 30Hbi pi/ict)ToreHe3a, noAnepTbie AnanwpaMii aHOMaribHoii msh- 
tum, y KOTopbix 5i3biKn BemecTBa MaHTMii BbixoflflT b 3eMHyK) Kopy Ha rny6MHy 3 - 5 KM. 
(AO 10 km.), no Mepe coBepujeHCTBOBaHH* MeTOAOB r/iy6oKoro m CBepxrny6oKoro 6y- 
peHMfl 3Ta my6wHa MoweT yBejivNHBaTbca. 

YcTaHOBMB nepcneKTMBHbie 30Hbi, noAroTaBnnBaK>T nnouiaAKM An* pa3Meme- 
hha 6ypoBoro o6opyAOBaHMfl. Ecjim nepcneKTHBHoil npii3HaHa oKeam/iHecKa* 30Ha 
pnc|}ToreHe3a, to npon3BOA*T ycTaHOBKy MopcKofi ujih OKeaHMMecKOM 6ypoBoii nnaT- 
cJ)opMbi. riocxie OKOHsaHMfl noAroTOBMTexibHbix pa6oT npon3BOA^T 6ypeHne, no 
MeHbiueM Mepe, oahom CKBa>KHHbi b BemecTBO MaHTnn, ocHOBaHHOM Ha TexHOJiomn 
BpamaTeiibHoro 6ypeHMfl, HanpuMep, c noMombK) Typ6o6ypoB win poTopHoro 6ype- 

HMfl. 

CnycK - noA"beM 6ypnnbHofi KonoHHbi ocymecTBJiflK)T c yAJiMHeHHbiMii «cBeMa- 
mm» npn MaKCMMa/ibHOM MexaHM3aunn m aBTOMa™3auMM npouecca. YAajieHwe 6ypo- 
bom MenoMM ocyii4ecTBJiflK)T ui/ipicyrmuMeii 6ypoBoro pacTBopa. B KanecTBe 6ypoBbix 
pacTBopoB b Hanane coopyweHW* CKBa>KHHbi ncnojib3yK>T pacTBopw Ha boahom ocho- 
Be. C noBbiuieHneM TeMnepaTypbi b cKBawwHe ot 240 ao 300° C nepexoA*T Ha HecjDTe- 
SMyjibcuoHHbie, a CBbiLue 300 npwMeHflKrr pacTBopbi Ha HecjDT^HOM ocHOBe. B 3aBi/icn- 
MocTui ot KOHKpeTHbix reojioro - jexmnemm ycJiPBHfl ucnQnb&yioT. £>ypmibHbie ronoB- 
km KaK LuapouueHHoro, TaK u MCTMpajoinero Tuna. 

no Mepe ymy6KM coxpaHeHiie ycTOMHMBOCTH ropHbix nopoA Ha CTeHKax CTBona 
CKBa>KMHbi b ycnoBMflx npoflBneHi/m ropHoro n nxiacTOBoro AaBJieHMH AOCTnraK>T noA- 
Aep>KaHneM HeoSxoAHMoro npoTHBOAaBneHHH CTO/i6a 6ypoBoro pacTBopa m ero Kane- 
CTBa, a npw BCTpewe nnacTOB c hm3kmm AaB/ieHneM ctboji CKBa>KMHbi o6ca>Kn Ba \ot ko- 
jioHHoft o6caAHbix Tpy6, KOTopyio ueMeHTupyiOT. 

Haw6ojiee npeAnoHTHTenbHbiM c/ieAyeT cnnTaTb BapnaHT, npu kotopom 6yp*T- 

Cfl HeCKOJlbKO CKB3>KHH - OCHOBHafl H AOnOJlHMTe/lbHbie, OAHy M3 KOTOpblX MO>KHO MC- 

nonb30BaTb f\na noAawn boaw, T.e. b KanecTBe 3aKaHHOM, a ocrrajibHbie- b KanecTBe 
BbiAaHHbix, no KOTopbiM Ha noBepxHOCTb otboamtca nonyHeHHbiM b pe3ynbTaTe peaK- 

UMM BOAOPOA- riOCJie BXOAa CKB3>KHH B BeiiieCTBO MaHTMM CTBOJlbl 0CB060>KAaK)T OT 

SypoBoro pacTBopa m cjDopMnpyioT peaKLiwoHHyio noxiocTb, b KOTopofi co6cTBeHHO n 
6yAeT nponcxoA^Tb peaKMH* MHTepMeTannnAOB, coAepwamMxea b BemecTBe MaHTMM, 
c boaom i/i BbiAeneHne BOAopoAa. l/lcnonb30BaHHfl co/ieHHofi (HanpuMep, mopckom ) 

BOAbl nOBblLUaeT KMHeTMKy peaKUHH. 

PeaKunoHHafl nonocTb MO>KeT 6biTb o6pa30BaHa nyTeM c6omkh 3aKaMHOM n Bbi- 

AaHHOM CKBa>KMH MJ1M nyTeM paCLUMpeHMfl 3aKaMHOM M/M/IM BblAaHHOM CKBa>KHH. B CBOK) 



onepeflb pacujupeHi/ie CKBa>KMHbi MO>KeT 6biTb ocymecTBneHO nocpeflCTBOM B3pbiBa 

3apflflOB B3pblBHaTblX BeLLjeCTB, CnyLljeHHblX Ha 3a60M CKBa>KMHbl. 

npoM3BOA^T MOHTd>K ycTbeBoro o6opyAOBaHMfl, npeflHa3HaHeHHoro An* repMe- 
TM3ai4nn ycTbeB 3aKaHHOM w BbiAaHHOM CKBa>KMH, pacnpeAe/ieHUfl m pery/inpoBaHUfl 
noTOKa 3aKannBaeMoii b hhx boah h nonynaeMoro BOAopoAa, cooTBeTCTBeHHO. B Ka- 
necTBe ycTbeBoro y CTa h a bji m Ba \ot Tpy6Hbie fojiobkm, KonoHHbie ronoBKM, 3anopHyio m 
perynwpyjomyK) apiviaiypy. 

3aTeM ocyLnecTBJi^K)T noAany boabi b o6opyAOBaHHy»o 3aKaHHyio CKBa>KHHy h 
BbiBOA Ha noBepxHOCTb nepe3 o6opyAOBaHHyio BbiAasHyio CKBawwHy ra30o6pa3Horo 
BOAopoAa, o6pa3yioiJL4erocfl b pe3ynbTaTe peaKqun HHTepMeTajinimecKHX coeAWHeHMfi 
c boaom. An* HanpaBJieHM* BbiAen*K)U4erocfl BOAopoAa b BbiAaHHyK) CKBawwHy ctboji 
3aKaMHOM CKBa>KHHbi repMeTW3npyK>T y ycTb* w nepeA ee conpa>KeHneM c peaKquoHHOM 
nonocTbK), o6ecneMMBafl tojibko nponycK BOflbi. B stom cnynae o6pa3yK)LHLificfl b pe- 
3y/ibTaTe peaKMMM boaopoa 6yAeT BbixoAMTb nepe3 OTKpbuyK) c noBepxHOCTM BbiAaM- 
Hyio CKBa>KMHy. 

Bo3mo>kho TaioKe w o6opyAOBaHMe BbiAaMHofi CKBa>KHHbi BaKyyMHbiMM ycTaHOB- 
Kaivin, co3Aa»OLAMMM pa3pe>KeHiie b CTBone BbiAaHHofi CKBa>KMHbi. B stom cnynae o6pa- 

noA A^MCTBueM co3AaBaeMoro pa3pe>KeHMfl. 

KojinnecTBO nonynaeMoro BOAopoAa (bwxoa BOAopoAa) perynnpyjoT nyTeM H3- 
MeHeHUfl o6-beMa noAaBaeMotf b CKBa>KMHy boaw m, cooTBeTCTBeHHO STOMy, M3MeHe- 
hhh o6-beMa BOAbi, HaxoA^LLieMCfl b peaKquoHHOM nonocTH. TaKoe perynnpoBaHne mo- 
>KeT 6biTb ocymecTBneHO, Hanpwwep, yMeHbweHweM npoxoAHoro ceneHi/m 3anopHOM 
apMaTypw Ha ycTbe BbiAaHHOM cKBa>KMHbi w yMeHboieHneM noTOKa B03BpauiaeMOM bo- 
Abi npn nocTO^HHOM ee noAane b 3aKaHHyio CKBa>KMHy. B pe3y/ibTaTe KOJiwnecTBO bo- 
Abi, BCTynaJomeM b peaKUMK) c m HTep MeTan ji m Aa m h b peaKUMOHHOM nonocTW yBennHM- 
BaeTCfl m, cooTBeTCTBeHHO, yBennHMBaeTCfl bhxoa BOAopoAa. 

O Heo6xoAMMOCTM yBennHeHMfl win yMeHbLueHMfl KonnnecTBa HaxoA^meMCfl b 
peaKLinoHHOM nonocTH BOAbi cyA^T no KonwnecTBy BbiAenfliOLyeroc* BOAopoAa. 

no Mepe oKHcneHMJi wHTepMeTajuiwHecKnx coeAHHeHHfi, HaxoA*mnxca Ha no- 
BepxHOCTM peaKMMOHHOM nonocTM, noBepxHOCTb, ynacTByKDmyK) b peaKLjun nepnoAH- 
MecKM pereHepupyKDT. PereHepaunK) yKa3aHHofi noBepxHOCTM ocyLyecTBnaiOT, Hanpn- 
Mep, BbicoKOHanopHbiM noTOKOM BOAbi. BbicoKOHanopHbiM noTOK BOAbi noAaiOT nepe3 
4)opcyHKM, pa3MemeHHbie b peaKquoHHOM nonocTM, Ha AncTaHMMOHHO ynpaBnneMbix 
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MaHwnyrmTopax. ripoAyKTbi OKMC/ieHUfl noTOKOM noflaBaeMoPi BOflbi yAarmKrr H3 peaK- 
lihohhom nanocTH n BbiBOfl^T Ha noBepxHOCTb, rfle npow3BOA*T nx yTMiiM3ai4MK). 

Una pa3fleneHM5R o6pa3yK)U4erocfl ra30o6pa3Horo BOflopofla m napcm boabi b 
BbiflaMHoPi eKBa>KMHe mo>k^t SbiTb yejaHoaneH cenapaTop. ■-- 

TennoByK) SHeprwo, BbiAexifiKDLnyioca npn npoM3BOACTBe pa6oT no nojiyneHMK) 
BOAopoAa, yTMJii43npyK)T JiK)6biMM M3BecTHbiMM cnoco6aMM, HanpuMep, wcnonb3yK)T 
Arm npon3BOACTBa 3JieKTpo3Heprnn unM An« o6orpeBa npoMbiujJieHHbix m rpa>KAaH- 

CKHX 3AaHHfl. 



OopMyna M3o6peTeHHfl 



1. Cnoco6 Mcnonb30BaHHfl BemecTBa m3htmm 3eMnn An* nonyHeHi/m BOflopo<qa, 
BKHK)HaK)Li4Mi4 noncK KOHTMHeHTanbHbix wjiw OKeaHnnecKHx 30H pwcfyroreHe3a, noflnep- 
Tbix fluannpaMM aHOManbHOM MaHTnn c BbixoflOM $i3biKOB BemecTBa mbhtwm b 3eMHyio 
Kopy, 6ypeHne cKBa>KHHbi b BemecTBO MaHTMM, noflany boah b CKBa>KHHy n BbiBOfl Ha 
noBepxHOCTb nepe3 CKBawwHy ra30o6pa3Horo BOflopoAa, o6pa3yK>meroca b pe3ynbTa- 
Te peaKLjun m HTep MeTarui MHecKwx coeAHHeHMM, coAepwaujHxcfl b BemecTBe MaHTHH, c 

BOAOM, OTJlHMaK)LL|MMCfl TeM, HTO nOCJie BXOfla CKBa>KMHbl B MaHTMMHOe Beil|6CTBO B 

HeM 4>opMnpyK)T peaKLjMOHHyK) nonocTb, Bbixofl BOAopofla pery/inpyiOT nyTeM M3Me- 
HeHMfl o6*beMa HaxoA* Luetic* b peaKLiHOHHofi no/ioc™ BOAbi, npw stom noBepxHOCTb 
peaKunoHHOw nonoc™, ynacTByiotnyK) b peaKMMM, nepnoflUHecKM pereHepwpyioT. 

2. Cnoco6 no n. 1, OTnuHajomnMCfl TeM, hto 6ypeHne ckb3>kmh ocyLnecTBrmKrr c 
noMOLMbK) Typ6o6ypoB. 

3. Cnoco6 no n.1 mjim 2, OT/iHHaiomiiMCfl TeM, hto 6yp*T Aono/iHMTe/ibHyK) CKBa- 
>KMHy m peaKMMOHHyK) nonocTb o6pa3yK)T nyTeM c6omkm ochobhom m AonoriHHTejibHofi 

CKBa>KHH. 

4. CnocoS no n. 1 mjim 2, OTniinaiOLUHficfl TeM, hto peaKUMOHHyK) nonocTb o6pa- 
3yK)T nyTeM paciunpeHWfl ochobhom m/mjim flononHMTenbHoPi CKBa>KMH. 

5. Cnoco6 no n. 1 mjim 4, OTJiMHaioLMMMCfl TeM, hto pacmnpeHne CKBa>KHHbi ocy- 

LLieCTBJlfl JOT nOCpeflCTBOM B3pblBa 3ap»AOB B3pblBH3TblX BeniecTB. 

6. Cnoco6 no JiK>6oMy M3 n. 1 - 5, OT/WHaiOLLiMMCfl TeM, hto pereHepaunK) no- 

BepXHOCTM, yHaCTByK)LL|eM B peaKMMM, OCyi^eCTBJlflJOT BblCOKOHanopHbIM nOTOKOM BO- 

flbl. 

7. Cnoco6 no JiK)6oMy M3 n. 6, OTnuHaioiiiMMCfl TeM, hto BblCOKOHanopHbIM noTOK 
BOflbi noflaiOT nepe3 cjDopcyHioi, pa3Meii4eHHbie b peaioiMOHHoii no/ioc™, Ha AHcrraH- 
Mmohho ynpaB/ifieMbix MaHnnyn^Topax. 

8. CnocoS no JiK)6oMy M3 n. 1 - 7, OTJiMHaioiuMMCfi TeM, hto b CKBa>KMHe ycTa- 
HaBiinBaK)T cenapaTop An* pa3AeneHHfl, o6pa3yK)inerocfl ra30o6pa3Horo BOAopoAa m 
napoB BOflbi. 

9. Cnoco6 no JiK)6oMy M3 n. 1 - 8, OTJii/iHaK>u4i/iiica TeM, hto TennoByK) 3HeprnK), 
BbiflenflK)Li|yK)Cfl npn npon3BOACTBe pa6oT no nonyneHMK) BOAopoAa, yTMJiM3npy»OT 
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Pe<t>epaT 

Cnoco6 Mcnonb30BaHM5i BemecTBa m3hthh 3eMJin Arm nonyneHMfl BOflopofla. 
06nacTb ncnonb30BaHHfl: nonyneHne fleiueBbix m aKOHOMMHHbix mctohhmkob aHeprnn, 
b MacTHOCTH, ToruiMBa flnfl flBuraTejiew BHyTpeHHero cropaHi/m. CyLMHOCTb M3o6peTe- 
hma: cnoco6 BK/iKDMaeT: noncK KOHTMHeHTaribHbix mjim oKeaHMMecKnx 30H pncf)ToreHe3a, 
noflnepTbix fluannpaMn aHOManbHoft MaHTnn c BbixoflOM H3biKOB BeujecTBa MaHTHn b 
3eMHy»o Kopy. BypeHne c noMomMO Typ6o6ypoB ckb3>kmh b BemecTBO Mammi. nocne 

BXOfla CKB3>KMHbl B MaHTMMHOe BeLl|6CTBO B HeM nyTeM C60MKH 3aKaHHOM H BblflaHHOM 

ckb3>khh hjim nyTeM paauwpeHWfl 3aKaHHoii h/mjim BbiflaHHofi ckb3>khh, cjDopMwpyiOT 
peaKMMOHHyio nonocTb. floflaioT bo Ay b 3aKaMHyK) CKBa>KHHy n BbiBOflflT Ha noBepx- 
HOCTb nepe3 BbiflanHyio CKBa>KHHy ra3Q o6pa3HbiH BOflopofl, o6pa3yK)LMMMcq b pe3yjnb- 
TaTe peaKMMM nHTepMeTajinnHecKnx coeflMHeHUM, coAep>Kau4nxcfi b BeujecTBe MaHTHM, 
c BOflow. Bofly noflaKn* b KonnHecTBe, peryjinpyjomeM BbixoA BOAopofla, npw 3TOM pe- 
aKMMOHHyfo noBepxHOCTb peaKMMOHHOM nonocTM nepuoAnnecKM pereHepupyioT, Ha- 
npuMep, BbicoKOHanopHbiM noTOKOM BOflbi, noflaBaeMbiM nepe3 cjDopcyHKH, pa3MemeH- 
Hbie b peaKL|MOHHOM nonocTM, Ha flucTaHLinoHHO ynpaBnaeMbix MaHnnynflTopax. Pac- 

LUMpeHMe CKB3>KHHbl MO>KeT 6blTb OCyiLieCTBJieHO nOCpeflCTBOM B3pblBa 3apflflOB 

B3pbiBnaTbix BemecTB. Bo3MO>kho pa3AeneHne b BbiflanHOM CKBa>KHHe o6pa3yK>Lqerocfl 
ra3oo6pa3Horo BOflopofla m napoB BOflbi ycTaHOBiieHHbiM b HeM cenapaTopoM. TexHU- 
necKMM pe3y/ibTaT: CHi/i>KeHne SHepreTMMecKnx 3aTpaT Ha npou3BOflCTBO BOflopofla. 



Federal Office 
of Intellectual Property, 
Patents and Trade Marks 



Federal Institute _ 
Of Industrial Property 

1 bid., 30 Berezhskovskaya naberezhnaya, 
Moscow, T-59, TCn-5, 123995 
telephone 240-60-15, telex 11 48 18 n^H, fax 243-33-37 



This is to certify by Federal Institute of Industrial Property (hereinafter referred to 
as Institute) that the attached documents are exact reproduction of initial description, 
formula, essay and drawings (if any) of application of a patent for invention 
#2003130407, which was submitted to the Institute on October 15, 2003 (15.10.2003). 



Our ref.# 20/12-604 



23 d of August 2005. 



REFERENCE 



The invention description: 



Method of Using the Earth Mantle 

SyfrstaaceJoL Hydrogen Rroduetien 



Applicant parties: 



LARIN Vladimir Nikolaevich 
LARIN Nikolai Vladimirovich 



Actual authors: 



LARIN Vladimir Nikolaevich 



Head of Department 20 signature 



A.L.Zhuravlev 



10/567695 

1 WW H wWP CBPrO 0 3 FEB 2MB 

MflK 7 Kn. E21B 43/295, C01B 3/06 
Method of Using the Earth Mantle Substance for Hydrogen Production 

The invention is within mining engineering and can be used for production of 
cheap and effective energy resources, in particular hydrogen, which is used as energy 
carrier for power industry and transport. 

A well-known method of hydrogen production assumes application of deep high- 
thermal waters in the places of underwater volcanic activity for power production, sup- 
plied for water electrolysis, which results in hydrogen produced (see SU 1624162 MIHK 
Kji.5 E21C 45/00, published 30.01.1991). 

Complicacy of its implementation is assigned to the failures of this method. 

A well known method of hydrogen production assumes a supply of powdered alu- 
minium or aluminum hydride and aqueous medium to a reactor and their further interac- 
tion. Before the reactor stage, powdered aluminum or aluminum hydride should be 
coated by water-miscible polymer film based on solution of polyethylene oxide in di- 
ethylene dioxide or methyl hydroxide; meanwhile in order to provide a layer-by-layer 
combustion of metallic materials with hydrogen release, the procedure should be per- 
formed at the pressure at least 22,12 MPa and temperature over 647.3 K (see RU 
NQ21 65388, MflK Kn. C01B 3/06). 

A drawback of this method is in significant power consumption during its imple- 
mentation, which is characterized by high energy consumption connected with alumin- 
ium production, and additional energy consumption connected with polymer production, 
high pressure and temperature maintenance. 

Another well-known method assumes an ecologically safe chemical fuel produc- 
tion with reactions of low temperature nuclear fusion in nuclear reactor. Nuclear reactor 
waste products and deuterium are used as initial agent to produce neutrons. As nuclear 
fusion is performed, the agent captures the slow neutrons radiated; the released nuclear 
energy is transformed into electricity, which is applied for water electrolysis to obtain 
hydrogen and oxygen (see RU Nq 2180366 MI~IK Kn. C25B 1/04, published on 
03.10.2002). 
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The drawback of this method assumes a high danger of radioactive environ- 
mental pollution, around a production place. 

The closest method in technical concept and achievable results is the method of 
using the Earth mantle substance to produce hydrogen. This includes an exploration of 
continental and oceanic rifting areas, supported by abnormal mantle diapers with mantle 
substance fingers outward to the Earth's crust, the mantle substance well drilling, well 
water supply inflow, and then hydrogen gas extraction out of the well. The hydrogen gas 
is obtained via reaction of water with intermetallic compounds (silicides) and alloys of Si, 
Mg, Fe (silicon, magnesium and ferrum) that exist in the mantle substance, (see Chem- 
istry and Life No. 10, 2000, pp.46 - 51). 

The drawback of this method assumes a relatively low efficiency and, as a result, 
high energy consumption values comparable to energy consumption required to obtain 
hydrogen by most conventional methods, for example, water electrolysis. 

The purpose of this invention is devoted to an increase in economic efficiency of 
hydrogen power industry. 

The technical result, which can be obtained with the invention, lies in reduction of 
specific energy consumption connected with hydrogen production. 

The specified technical result is achieved in the following way: according to the 
invention, a reaction cavity area should be formed at the well inlet to the mantle sub- 
stance, hydrogen release is controlled by change in water volume in reaction cavity, 
meanwhile the reaction cavity surface, involved in reaction, should be regenerated peri- 
odically; this should be implemented basing on the well-known method of using the 
Earth mantle substance to produce hydrogen, which includes exploration of continental 
and oceanic rifting areas, supported by abnormal mantle diapers with the mantle sub- 
stance fingers outward to the Earth's crust, the mantle substance well drilling, well water 
supply inflow, and then hydrogen gas extraction out of the well, which is generated via 
water reaction with intermetallic compounds of the mantle substance. 

This combination of features provides technical result in all situations, on which 
the required extent of right protection is spread on. In particularly, the reaction cavity 
formation allows to obtain a wide surface of water contact with the mantle substance 
and, consequently, to increase hydrogen generation. Periodical regeneration of the re- 
acting surface allows to keep this surface in reactive condition and even enlarge it. 
Therefore, hydrogen output is increased while constant energy consumption for well 
drilling, water supply etc., which results in a decrease of specific energy consumption 
for hydrogen production. 
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In particular cases (in specific configurations or special conditions), the invention 
is characterized by the following features: 

Well drilling is performed with help of turbodrills. 

An additional well is drilled, and reaction cavity is formed by linkage of the main 
and additional wells. 

The reaction cavity is formed by reaming the main and/or additional wells. 

Well reaming is performed by a blast of explosive materials. 

The reaction surface regeneration is performed by high-pressure water flow. 

High-pressure water flow is supplied through nozzles, installed in reaction cavity, 
at remotely controlled manipulator system. 

A separator is installed in the well or at the well outlet to divide generated hydro- 
gen gas and water vapors. 

Heat energy, discharged during hydrogen production, can be utilized. 

The method of using the Earth mantle substance to produce hydrogen is per- 
formed in the following way. 

An exploration of continental and ocean rifting areas is performed by modern 
methods of exploration and soil investigation, for example, airspace-based. The rifting 

areas, supported by abnormal mantle diapers, are selected among the found areas. The 

.. .- ± 

rifting areas can be considered as the most perspective for hydrogen production, if sup- 
ported by abnormal mantle diapers with mantle substance fingers that come out into the 
Earth's crust at the depth of 3-5 km (up to 10 km). According to development of the 
deep drilling and ultradeep drilling methods, this depth can be increased. 

Since the perspective areas are determined, the sites for drilling equipment in- 
stallation should be prepared. If an ocean rifting area is considered as perspective one, 
the offshore drilling platform is installed. After preliminary work is finished, at least one 
well should be drilled into the mantle substance, which is based on rotary drilling tech- 
nology, for example, by turbodrills, or hydraulic rotary drilling technology. 

A drill stem trip is performed with extended "stalks" during maximal extent of 
process mechanization and automation. Drillings removal is performed by drilling mud 
circulation. Water-based solutions are used as drilling mud fluids at starting of a well in- 
stallation. When temperature in the well raises from 240°C up to 300°C, it should be 
changed by application of oil-emulsion solutions, and if over 300°C the oil-based solu- 
tions are applied. Depending on specified geologic and technical conditions, drilling 
heads of rolling or abrasive types are used. 



As far as drilling advances, the stability of rocks at well bores, in conditions of 
rock and reservoir pressure, should be achieved by maintenance of a required back- 
pressure in drilling mud column and its quality; and if encountered the low pressure res- 
ervoirs, the well bore should be cased by casing string and cemented. 

The most preferred option should be that one, when several wells, main and ad- 
ditional, are drilled, one of which can be used to supply water, i.e. as injection, and oth- 
ers are used as production ones, by which reaction hydrogen produced is discharged to 
the surface. After wells inlet into the mantle substance, the bores are freed from drilling 
mud fluid, and a reaction cavity is formed, where a reaction of water with intermetallic 
compounds, included in the mantle substance, and hydrogen release are performed. 
Application of salt water (for example, sea water) increases reaction kinetics. 

A reaction cavity can be formed by injection and production wells linkage and by 
injection and/or production wells reaming. In its turn, well reaming is possible to perform 
by explosion of explosive material, lowered down to the well bottom. 

The wellhead equipment is installed to provide injection and production wells 
heads sealing, and flow distribution and control of injected water and correspondingly 
produced hydrogen. Tubing string heads, casing heads, check and control valves are 
installed as wellhead equipment. 

Then water is supplied into the equipped injection well, and hydrogen gas, which 
is a result of the reaction of intermetallic compound with water, is brought to the surface 
through equipped output production well. To direct the produced hydrogen into the pro- 
duction well, the water supply well bore should be sealed at the wellhead and right be- 
fore reaction cavity interfacing linkage, providing only water pass. In this case, hydro- 
gen, produced in reaction, will be released through the production well opened at the 
surface. 

The production well can also be equipped by vacuum units, which reduce pres- 
sure in the production well bore. In this case, hydrogen, produced in reaction, will be re- 
leased through the production well under the influence of pressure reduction. 

The quantity of produced hydrogen (hydrogen output) is controlled by change of 
supplied water volume and, according to this, by change of reaction cavity water vol- 
ume. This control can be performed, for example, by decrease of check valves flow pro- 
file at the production wellhead and decrease of returned water flow at its constant sup- 
ply rate to the production well. As a result, the quantity of water, reacting with intermet- 
allic compounds in the reaction cavity, increases, and hydrogen output increases con- 
sequently. 
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The requirement of increase or decrease of the quantity of reaction cavity water 
is considered according to the quantity of hydrogen release. 

A surface, which is involved in reaction, is regenerated periodically as far as in- 
termetallic compounds oxidize. The specified surface regeneration is performed^ for ex- 
ample, by high pressure water flow. High-pressure water flow is supplied through noz- 
zles, installed in reaction cavity, at remotely controlled manipulator system. Oxidation 
products are removed from the reaction cavity by supplied water flow and brought to the 
surface, where they can be utilized. 

A separator can be installed in the production well to divide generated hydrogen 
gas and water vapors. 

Heat energy, which is released during hydrogen production, should be utilized by 
any well-known methods, for example, it is used for power generation or industrial and 
civil buildings heating. 



II 



Formula of Invention 

1. The method of using the Earth mantle substance to produce hydrogen, includ- 
ing an exploration of continental and oceanic rifting areas, supported by abnormal man- 
tle diapers with the mantle substance fingers outlet, the mantle substance well drilling, 
and hydrogen gas extraction out of the well, which is a result of a reaction of water with 
intermetallic compounds, contained in the mantle substance, is different in the following 
details: after the well inlet into the mantle substance, a reaction cavity is formed in it, 
hydrogen release is controlled by change of water volume in reaction cavity, meanwhile 
reaction cavity surface, involved in reaction, is regenerated periodically. 

2. The method, according to the item 1, is different as wells drilling is performed 
with help of turbodrills. 

3. The method, according to the item 1 or 2, is different as an additional well is 
drilled and a reaction cavity is formed by linkage of the main and additional wells. 

4. The method, according to the item Jjol2, is different as a reaction cavity is 
formedby reaming the main and/or additional wells. 

5. The method, according to the item 1 or 4, is different as the well reaming is 
performed by explosion of explosive materials. 

6. The method, according to any of the items 1 - 5, is different as regeneration of 
a surface, which takes part in reaction, is performed by high-pressure water flow. 

7. The method, according to any of six items, is different as high-pressure water 
flow is supplied through nozzles, installed in reaction cavity, at remotely controlled ma- 
nipulator system. 

8. The method, according to any of the items 1-7, is different as a separator is in- 
stalled in the well or at outlet to divide generated hydrogen gas and water vapors. 

9. The method, according to any of the items 1-8, is different as the heat energy, 
discharged during hydrogen production, is utilized. 
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Summary 

A method of using the Earth mantle substance for hydrogen production. Area of 
application is production of cheap and efficient energy resources, in particular, a fuel for 
internal-combustion engine. The substance of invention is an exploration of continental 
and oceanic rifting areas, supported by abnormal mantle diapers with the mantle sub- 
stance fingers outlet into the Earth's crust. The mantle substance wells drilling with help 
of turbodrills. A reaction cavity can be formed by injection and production wells linkage 
and/or production wells reaming after the well inlet into the mantle substance. The water 
is supplied into the injection well, and hydrogen gas, produced in reaction of water with 
intermetallic compounds, contained in the mantle substance, is brought to the surface 
by the production well. The water is supplied in quantity, which controls hydrogen re- 
lease, and the reaction surface of reaction cavity is ragflDfifated^peri 
plei by high-pressure water flow, which is supplied through nozzles that are installed in 
the reaction cavity at remotely controlled manipulator system. Well reaming can be per- 
formed by explosion of explosive materials. Produced hydrogen gas and water vapors 
separation in the production well can be performed by a separator installed inside it. As 
technical result, hydrogen production energy consumption decreases significantly. 



